Abstract: This paper presents a reconstruction of the Holocene palaeoenvironmental evolution in the central São Paulo State (Brazil) based on anthracological analyses, in association with soil isotopic composition (␦ 13 C) and radiocarbon dating from four sites. Anatomical identification of charcoal particles allows the reconstitution of past plant associations, and consequently of the vegetation and climate history. Rather precise interpretations may be achieved when associating anthracology and soil ␦ 13 C analysis. In the early Holocene, climate was dry and an open cerrado vegetation (savanna) covered most of this area. A cerradão (forested savanna) or a semideciduous forest existed in the more humid localities. After 3500/3000 14 C yr BP the climate was more humid, similar to the present, leading to the establishment of forested vegetation in all the studied sites. Comparison of these results with various palaeoenvironmental studies carried out in the Brazilian phytogeographical zone of cerrado and semideciduous forest suggests that at least its greater part presented a similar trend in the climatic evolution during the Holocene. This phytogeographical zone presented a dry climate during the early Holocene, then a more humid climate during the late Holocene. Climatic conditions similar to the present appeared from 5000 to 1000 yr BP, depending on the site.
Introduction

62
Charcoal fragments are frequent in Brazilian soils. They are 63 present in the savannas of central Brazil, e.g., in São Paulo 64 (Penteado, 1968; Coutinho, 1981; Scheel et al., 1995; Melo et al., Study of the isotopic composition of soils also allows deduction by Gouveia et al. (1999; 2002) Ybert, 1991) .
149
In Lago da Serra Negra (19°00Ј S-46°50Ј W) a dry phase, with 150 cerrado vegetation, is identified from the early Holocene to 5000 151 yr BP, followed by a more humid climate and by the establish-152 ment of the semideciduous forest (Oliveira, 1992 and humid and an Araucaria forest would be present on the site.
159
Between 8000 and 5500, and after 4500 yr BP, the climate was 160 warm and humid, similar to the present, with establishment of the 161 semideciduous forest (Ledru, 1993) . Quantification of charcoal in 162 a soil profile from this same region indicated a more humid per-163 iod, with decreasing of the fire frequency, only after c. 3000 yr 164 BP (Vernet et al., 1994) . SOM carbon-isotope analysis and char-165 coal dating in three profiles suggested the existence of a mixture 166 of trees and grasses from the early Holocene to c. 1700 yr BP.
167
After this period until the present, the predominance of C 3 veg-168 etation (forest) is attributed to an increasing of the humidity in 169 the region (Pessenda et al., 1996) . Hammen, 1991; Absy et al., 1991; Servant et al., 1993). Studies 196 have suggested that in the north of the continent climate was col-1 R. Scheel-Ybert et al.: Holocene palaeoenvironmental evolution of Brazilian savanna soils 75 Paulo State: Piracicaba (Pessenda et al., 1998) ; Minas Gerais State: Lago da Serra Negra (Oliveira, 1992) ; Salitre: A (Ledru, 1993) ; B (Vernet et al., 749 1994); C (Pessenda et al., 1996) ; Lagoa Santa (Parizzi et al., 1998) ; Lagoa dos Olhos (Oliveira, 1992) ; Lago do Pires (Behling, 1995) . c = cerrado sensu 750 amplo; C = cerradão; f = semideciduous forest; g = gallery forest; a = Araucaria forest. 212 forest reconstitution in many areas (Turcq et al., 1996; Pessenda 213 et al., 2001; Freitas et al., 2001) . 
289
Charcoal fragments present in the soil were hand-collected.
290
Large charcoal samples (Ͼ10 g) were subjected to acid-alkaline- (Nadelhoffer and Fry, 1988; Boutton, 1991) , but the existence of (Gouveia et al., 1999; Gouveia and 356 Pessenda, 2000; Gouveia, 2001 region (Gouveia et al., 1999; Gouveia, 2001) . Charcoal amounts Coutinho, 1990) .
489
The existence of large cerrado areas is presently attributed to 490 edaphic characteristics or to fire incidence (Queiroz Neto, 1982; 491 Coutinho, 1990), but human action is considered primarily respon-492 sible (Coutinho, 1982) . However, wildfire incidence since the late 493 Pleistocene is now well established, even in much more humid 494 environments such as the Amazonian Forest (Soubiès, 1980;  495 Tardy, 1998; Freitas et al., 2001) . In cerrado areas, the occurrence (Oliveira, 1992; Ledru, 1993; Vernet et al., 1994; Behling, 1995; 503 Pessenda et al., 1996; Parizzi et al., 1998) . There is broad 504 agreement with the results of the present work (Figure 1) . ever, the humid periods proposed by Ledru (1993) show a drier climate during the early Holocene (Oliveira, 1992; 509 Behling, 1995; Pessenda et al., 1996; Parizzi et al., 1998), but 510 there is no moment in the climatic history of the last 40 000 years 511 of this region that can be described as arid (Oliveira, 1992 (in centimetres). X-axis presents the amount of charcoal, in grams, per 10 kg of soil (after Gouveia et al., 1999 
